
NASA NICE-T GCCE Project 2014 

“Weathering Change” 
 

A. LaVallie, S. Blue 
Turtle Mountain Community College 



Profile of Turtle Mountain Chippewa 
Reservation 

One of the smallest reservations in U.S. at  
    6 x 12 miles in area 
 
Situated in Rolette County, with a population of 

ca. 10,000 Native Americans and 3000 non-
Natives  

 
The final remnant of previous land, the 

reservation is on glacial hills with many lakes 
and sloughs, with some ranching but very 
little crop farming 

 



Turtle Mountain Chippewa Reservation and Trust Lands  





Anishinabe 
Wellness Center 



General Goals of the 2014 NASA NICE-T Project 

 

 Presentation of NASA mission and NASA datasets to college 
undergraduates, teacher candidates and teachers. 

 

  

 An increased knowledge base of STEM principles, applications 
and laboratory skills for the same target audience, with 
emphasis on GCC tie-ins. 

 

 



More Specific Goals… 

 

 Presentation of global climate change concepts, research and 
datasets with emphasis on ease of use by teachers. 

 

 

 Expansion of the workshop format to include power-points, 
assessment tools, laboratories and lesson plans for use by 
participants in their own teaching. 

 



Objectives of the Project 
 
 Training:  The successful completion of eight workshops (16 days, 6 hours per day) by 

at least 15 education students, faculty, or STEM students per summer.   Attendance, 
16 computer worksheets/quizzes and 16 laboratories will serve as criteria for 
completion. 

 
 Materials:  All instructional materials (power points, computer activities, datasets 

and tutorials, laboratories and lesson plans) will be provided to all participants via 
jump drive (paperless) and online course. 

 
 College credit:  Education students will earn four credits for a special topics 

laboratory course.  A course for local HS and ES faculty is being worked on. 
 
 Retention of developed instructional materials by TMCC faculty for use in general 

education courses- biology and physical sciences. 
 

 Evaluation and technical assistance- external critique by independent assessor as 
well as input by university NASA affiliates for improvement of the program 

 
 
 

 



Workshop Approach 

 

 • Workshops are conducted by all TMCC co-investigators, alternating 
between STEM background presentations and laboratory, GCC 
presentations and datasets/tutorials, and educational applications 

 
• GCC information presented by co-PIs as Power Points as well as NASA 

datasets/tutorials and laboratories (or in Word format) 
 
• All materials accessed through Jenzabar, TMCC course software- all 

laboratories and computer activities answers filed with instructors 
 
• Adaptations of materials to different grade levels discussed 
 
• Reference to indigenous peoples and climate change effects made in 

various modules 
 
• Co-PIs lead participants through various NASA datasets and tutorials; 

also display animations and videos.  Other agency information also 
presented:  USGS, NOAA, NCAR and others. 



         Workshop Topics 

• Introduction to NASA and remote sensing 
 

• Energy, Economy and Climate 
 

• Ice and Remote Sensing 
 

• Weather and Local Effects 
 

• Deforestation, Desertification and Sedimentation 
 

• Climate Calamities- Flood, Drought and Fire 
 

• Seismic Activity and Climate 
 

• Chemical Detection in Air and Water/GIS introduction 



Introduction to NASA and Remote Sensing 

    Concepts/ laboratories: 
• Introduction and history of NASA and remote sensing satellites 
• Introduction to EM spectrum, image analysis (RGB) and land use patterns 
• Principles of reflectivity, emissivity, colorimetry 
• Computer exercises in land use, image interpretation 
• Introduction or review of STEM principles of measurement (volume, length, 

concentration, energy) 
 
NASA datasets and application:  
A general overview of what NASA “does,” including image data gathering by remote  
sensing, satellite and technology innovation, and measurement of climate and 
pollution parameters  
 
Careers in STEM and at NASA; spectrum of career choices, training and education 
requirements 
 



 

 

 

  

 

Introduction to NASA PP 



Collection… Datasets and Tutorials 
Examples 

Labs:   
1. Assign RGB status to maps 
2. ID of earth features in 
satellite imagery 





 



Energy, Economy and Climate 

• Fossil fuel major reserves (oil, coal, natural gas), major exporters and importers  
• Electrical power plant process, synfuel process 
• Working concepts and usage of alternative energy forms (solar, wind, geo) 
• CO2 statistics, strategies for mitigation 
• Environmental collateral damage: fracking, incomplete combustion products 
• Tribal conflicts 
 
Laboratory activities: 
• Energy content of various fuel sources 
• Calculating energy production from energy models- comparison of reality and 

theory 
 

NASA datasets and application:  
Visible earth- smog, flaring, spills 
JPL- CO2 levels data 
Climate change effects overview (trends in ice melt, wildfire, aerosol, ocean 
current change 



CO2 and Global Energy PP 



U.S. and ND Energy PP 



Environmental Concerns and Technology PP 



Datasets Examples 



Labs:     1.  Combustion enthalpies of various  
                    fossil fuels 
              2.  Efficiency of alternative energy choices 







Ice and Remote Sensing 
• Paleoclimate and possible causes for fluctuation; the role of positive 
      and negative feedback 
• Ice cap and glacier formation as a marker for climate change through earth’s 

history; interpretation of geological formations 
• Ice melt, sea level rise, effects on ocean currents 
• Phase behavior of water, mp and bp, heat of fusion and energy release 
• Albedo and Arctic effect 
 

Laboratory activities:  
• Archimedes’ principle, calculating density of ice;  
• Calculating heat of fusion; noting “sea level rise” 
• Demo of freshwater and saltwater density 
 

NASA datasets and applications: 
RADARSAT, NASA images of icebergs, glacier shrinkage, calving 
Sea level change applications; ocean current images 
Polar vortex animations 



Earth’s Paleoclimate PP 



Ice and Remote Sensing PP 



Datasets and Tutorials 



Labs:   1.  Density of ice 
                  Iceberg melt and ocean level  
                 Meltwater and effects on salinity 
 

             2.  Heat of fusion 





Deforestation, Desertification and Detection PP 



Sedimentation PP 



Datasets and Tutorials 



Labs:    
1. Finding texture of soil by 

Buoyocos method 
 

2. Infiltration, permeability 
       and runoff properties of  
       clay vs sand 
3. Allan Savory video/ student  
       thoughts on desertification 





Weather Basics and Local Effects 



Datasets and Tutorials 



Labs:   
1. Plant/waterfowl ID of local area 
2. Trends in Willow City weather 

data and 
       Phenology tour- when plants  
       are blooming compared to past 



Seismic Events and Climate Change PP 



http://earthquake.usgs.gov/hazards/qfaults/map/ 
 

Datasets and Tutorials 

http://earthquake.usgs.gov/hazards/qfaults/map/


Labs:    1.  Pressure reduction effects 
                  (magma) 
              2.  Force of moving rock 
              3.  Triangulation/Quake epicenter 
              4.   GIS- land use (ND USGS) 





Drought, Flood and Fire 



Video on drought 2010- 2012:   
http://svs.gsfc.nasa.gov/vis/ 
a000000/a004000/a004015/index.html 

 

U.S. Drought Monitor- updated daily (date 
here is random) 

Datasets and Tutorials 

http://svs.gsfc.nasa.gov/vis/a000000/a004000/a004015/index.html
http://svs.gsfc.nasa.gov/vis/a000000/a004000/a004015/index.html


Labs:   
1. Drought video/student thoughts on 

mitigation 
2. Local secondary succession (post- 

tornado) 
3. Local flooding effects (Ox Creek) 



Pollution and Climate Change 



Images of detected aerosols and other 
pollutants  
http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MO
DAL2_M_AER_RA 

http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html 
 

Aerosol depth over land 

http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_RA
http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_RA
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html


Labs:    1.  Air pollutant detection and 
                   ID by IR and UV/VIS (assisted 
                   by UND graduate students) 
              2.  Macroinvertebrates as  
                    pollution indicators 





Challenges 
 Anishinabe Wellness Center had poor router capabilities-  all 

20 students had trouble logging onto notes at the same time 
and GIS was painfully slow. 

    

 Several of the laboratories need to be modified- usually a 
matter of details, like ordering a different solar panel car, and 
using more sophisticated calorimeters. 

 

 Several students who wanted to get course credit did not have 
the money to pay for the course (PELL for that year was gone). 

 

 



Change of Plan Challenges 

• Modifying lesson plans for elementary did not happen due to 
time constraint; however, students said plans were easily 
adapted to elementary or secondary benchmarks and 
difficulty level. 

 

• Instead of educational people on board every year, one year 
was sufficient- can we use the salary for GCCE experts, Native 
American speakers, more cultural input, etc? 

 

• We would like to offer course credit next year to public school 
teachers – does it have to be over 400 level and are we able 
to do this at the community college? 

 
 

 

 



                         Plan of Action 
 
• Updating laboratories, researching other 

possibilities-  no problem 
 

• Asking pointed questions of admin in terms of 
updating wellness center for better IT- will look at 
money sources 

 
• Will ask NASA about re-assignment of education 

department role 

 
 
 
 



 
• Will talk to admin and DPI about  the possibility of 

conducting a course for teachers 
 

• May have to look at alternative funding for students 
in third year of grant who want to take the course 
and need monetary help 
 

• Will plan on keeping lesson plans general so that 
students and teachers can modify  at their own 
discretion- seems to be popular 
 
 

 


